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Since this technique was introduced in October 1975 at the 
University of Saarland Medical School, it has proved effective 
in about 4,000 patients operated on in Homburg, West Gei- 
many. It can be recommended for general application, and is 
ideal for the monosegmental approach where its advantages 
are shown most convincingly. Experience has shown that it 
can be applied instead of the conventional method in -about 
85% of lumbar disc operations. Access to two segments is also 
possible by means of this microtechnique. However, the 
results are no longer as convincingly superior as with the 
conventional procedure when two intervertebral discs an 
removed. At this point, a crucial advantage oj the micro- 
surgical technique needs to be mentioned. Before the introduc- 
tion of the microsurgical technique, we operated essentially on 
the basis of the clinical findings and only in exceptional cases 
after myelography. This usually meant exploring two adjacent 
spaces. When the findings were not convincing, it was even 
necessary to explore up to three segments. As a consequence, 
two intervertebral discs were removed in an average of 1 1 % of 
the cases. Since thejntroduction of the. microsurgical tech- 
nique, the number of cases in which two intervertebral discs*.., 
have been removed has been substantially reduced to 2.5%. 
There has been no increase in the number of recurrences. 
According tblhe figures available so far f the-rate of-true repeat re- 
operations is 4.5%, including 3% for true recurrences (relapse 
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at same level, same side) and 1,5% of compressive adhesions 
(see Chapter 26, Table 26-7). 

As a consequence oi this, the routine application oi myelo- 
graphy and the identification of single-segment prolapse has 
resulted in a marked- reduction of the need for bisegmental 
operations. This has significantly improved the surgery results 
as compared to the conventional procedure. 

In the case of exploring two neighboring segments by the 
microsurgical technique, a skin incision of about 5 to 6 cm is 
necessary. The incision should be centered over the middle 
spinom process (Tip. 12-8C). 

In oidei joi the muscle retractor to be more stable and anain 
a vertical parallax-lree view into the operative site; two small 
fascial incisions with a bridge at the middle spinous process 
are recommended (see Fig. 12-9D). Neither the fascia nor the 
muscle insertions on the middle spinous process are totaJly 
detached but, if necessary, they can be slightly incised. Com- 
pared with the oblique upward or downward view, the vertical 
view has proved to be the best because of the shorter distance 
involved to the pathology. Additional advantages to the sur- 
geon are illumination and visibility, working $ stance, and 
head position. 

One must be aware that the operation for two-level disease 
is much^Qre-intrieate^ time-consuming, and stressful. It is, 
therefore, only recommended for the experienced surgeon 
who is familiar with the microsurgical technique. In order to 
avoid unnecessary reoperations in clinically and myelograph- 
ically unclear cases, the conventional larger lumbar approach 
is recommended for the less-experienced surgeon. 


305 


106 VhcMoM.JMii.pt4Y o» toe Lumbar Spine 


liu? tiiuiii imlicaiions lor a microsurgical approach to the 
ivofiniiicil lumbar disc are the following. 

1 . A numosegmental disc herniation verified clinically, 
inyelographically, and with computed tomography (CT) 
scan. 

2. Relapse herniations previously operated by either micro- 
surgical or conventional techniques. 

It is unimportant whether the relapse herniation is contralateral 
or ipsilateral to the original. In conventionally preoperated 
patients, the old exposure is only partially used depending on 
the level of the herniation. If a purely microsurgical approach 
does not succeed, a larger exposure is made in the usual way, 
but one proceeds with the microsurgical dissection technique 
after fenestration of the yellow ligament. Experience thus far 
has shown that gentler dissection techniques reduce the risk of 
accidental neural injuiy when dealing with adhesion reactions. 
The subjective impression is also that clinical results are much 
better when contrasted with conventional discectomy tech- 
niques. Such impressions are derived from personal commu- 
nications with other surgeons, and a follow-up study is now in 
progress. 


RELATIVE INDICATIONS FOR A 

MICROSURGICAL OPERATION ON AN 
INDIVIDUAL BASIS 

1. Monosegmental "hard disc pathology," including lat- 
eral recess stenosis and other kinds of bony root 
entrapment. 

2. Two herniations in neighboring segments when the sur- 
geon is secure in his or her mastery of the microsurgical 
method. 

3. A myelographically verified herniation in one segment 
with an uncertain finding in a neighboring segment ne- 
cessitating inspection. 

4. Exploration of a neighboring segment when the surgical 
finding in the exposed segment is unexpectedly nega- 
tive. Microsurgical technique may be applied even when 
the exploration to the point of fenestration has already 
been made by conventional methods. 


RELATIVE CONTRAINDICATIONS FOR A 
MICROSURGICAL OPERATION 

1. Exposure at more than two segments. 

2. -S^^re^u-ltUevelbai^dise-^athologyf-spondylesi-ST-aiid 
spondylarthrosis causing unilateral sciatica. Here, bony 
bridging over the interlaminar space by appositional 
bone growth is frequently found. This condition can 
make the microsurgical approach much more difficult. 


In addition, the visual field may be restricted by the 
degree of the pathologic alterations. Frequent and 
tedious readjustment of the microscope settings makes 
the operations mechanically more difficult, longer in 
duration, and even more dangerous. 
3. Narrow spinal canal syndrome demanding wide bilateral 
and multilevel decompression. 


OPERATIVE TECHNIQUE 

This is a demonstration of the procedure for a right-sided 
L4-5 disc herniation. (The procedure as described is all in 
figures with no text.) 


Figure 12-1A 

Lumbosacral myelogram with water-soluble contrast 
medium (lopamidol) showing a herniated disc at L4-5, cen- 
tromedially, slightly left-sided. 


Figures 12-1B, C 

Two more cases at the same level presented by CT scan. 


Figure 12-1B 
Lateral herniation. 


Figure J2-IC 

A iaj lateral . lnuaJoraminah extraspinal extruded disc. 

Figures 12-2A, B 

Technical equipment. Ceiling-mounted or movable floor- 
stand-mounted surgical microscope and C-arm. 


Figure 12-2C ; 

The new operative microscope OPMI MD (Zeiss) enables 
two surgeons to-work faee-to face as the result of a stereo beam 
splitter with two binocular inclinable tubes mounted at 180 
degrees to each other. Such an instrument offers optimum 
working conditions in that both surgeons have the same view 
of the surgical field. 
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Figure 12-4A Figure 12-4B 


Figure 12-3 A 

Genupectoral position, also referred to as the "Mecca" or 
"bunny" position. Attention must be paid to the following. 

1 . Freely hanging abdomen in order to avoid increased 
hemorrhage due to venous epidural congestion 

2. Soft padding under the head and thorax 

3. To avoid painful cervical syndrome especially in elderly 
patients, the head should be maintained in neutral 
position 


Figure 12-3B 

Pads between the thigh and calf (Fig. 12-3 A) or the newly 
developed thigh support (Fig. 12-3B) avoid venous congestion 
in the lower legs and feet by reducing compression of the 
vessels in the jegion of the popliteal fossa. 
"Pa^sar^ 

of the articular capsule of the ankle joint and ligaments. 

The patient must be positioned on the operating table in such 
a way that the segment to be operated on is at the highest point. 
When necessary, the table must be slightly inclined forward. If 


this point is not overlooked, the oblique view into the area of 
operation may cause an uncomfortable head position for the 
surgeon as well as an excessive working distance. 


Fipure* 12-4A. B 

Patient positioned with radiographic marker at the L4-5. 
interspinous space. The needle is inserted one finger's width 
lateral to the midline and opposite to the side of the intended 
skin incision. It shall also point as vertically as possible to the 
interspace. Care is taken to avoid spinal puncture into the 
-subarachnoid space. 

A spinal needle used as a radiographic marker in the midline 
can have two disadvantages. 

t: Because of the oblique course of the spinous process, the 
needle cannot be inserted vertically. This results in a 

discrepan cy in p osition between the tip of the needle and^ 

the point of skin "puncture causing a false determination" 
of the segment. 

2. There is a danger of accidental puncture of the dural sac 
with subsequent continuous leakage of cerebrospinal 
fluid (CSF). 
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Figure 12-5B 


Figure 12-5 A 


Note: Exploration of the wrong interlaminar level is the 
most common unwanted and yet the most avoidable error in 
microsurgical lumbar disc operations. Such an error will occur 
when the intraoperative x-ray localization cannula is not prop- 
erly positioned. 

Dispensing with intraoperative x-ray labeling of the inter- 
space when performing microdiscectomy cannot be excused 
(see Figs. 12-5A and B). 

Positioned patient with radiographic marker in place. Visi- 
ble in the foreground is x-ray equipment (portable C-arm) with 
television monitoi. 


Figure 12-6A 

Preoperative control x-ray of the lateral lumbar spine. The 
■ tip of the marking cannula points to the lower edpe of the L4-5 
intervertebral space. 


Figure 12-6B 

Intraoperative x-ray in the lateral projection, with muscle 
retractor and marker in place. This recheck should be done 
when an expected disc prolapse is not found and the level of 
localization is in question. 


Figure 12-7 

The midline spinous processes are marked with a row of 
dots. The x-ray cannula has been removed. The radiologically 
labeled L4-5 intervertebral space is indicated by a solid hori- 
zontal line. The intended skin incision of approximately 3 cm 
is marked paraspinally on the right just lateral to the adjacent 
spinous process. The skin incision is centered over the hori- 
zontal line crossing the disc space. 



Figure 12-7 
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Figures 12-8A through C 

Incisions for exploration in one segment (L4-5), and for two 
neighboring segments (L4-5 and L5-S1). 

A one-segment skin incision is marked paraspinally from 
the middle of the spinous process above to the middle of the 
spinous process below. The incision marked is 3 cm in length. 

In the exploration of two segments, the skin incision is 
centered on the middle spinous process and extends 3 cm 
equally in the cranial and caudal direction. 



Figures 12-9A, B 

Slightly arcuate fascial incision 1.5 cm from the midline. 


Figure 12-9C 

Identical situation in the operative side, seen from the 
surgeon's perspective. 


Figure 12-9D 

With a bisegmental approach, two fascial incisions are 
necessary to separately expose each individual level. 

Fascial incisions provide a firm hold of the speculum and 
counter-retractor, facilitating the exposure of each segment. 
This surgical exposure has the advantages of not affecting the 
adjacent level to be operated on. 


Figure 12-10A 

The medial edge of the fascial incision is bluntly dissected 
back to the midline with the aid of surgical forceps and a small 
scissors. It is maintained in position by two holding sutures. 
The midline structures can be more: easily shown from the 
inside. The paramedian incision makes uninterrupted suturing 
of the tascia easier at closure. With a small raspatory, the 
musculature is detached bluntly from the midline structures up 
to the arches. In order to unintentionally not extend beyond the 
-midline, the detachment should always begin on the lateral 
surface of the lower one third of the cranial spinous process 
and carried strictly vertically along the bone. If necessary, the 
tendinous muscle insertions (arrows) are slightly incised on 
the lateral surf ace of the upper and lower spinous process after 
bjpolaj coagulation 


Figure 12-10B 

Identical situation in the operative side, as seen from the 
surgeon's perspective. 


Figure 12-10C 

Bipolar coagulation with high current is used for muscle 
detachment. This greatly facilitates this part of the procedure 
by simultaneous cutting and coagulation. This technique is 
applied in conjunction with generous irrigation, thereby clar T 
ifying vision, avoiding heat damage, and hemorrhage. This is 
known as "high-frequency dissecting technique." 
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Figure 12-13 


Figure 12-11 

The dissection is completed by using a teased-out gauze 
sponge which is tightly packed into the space between the 
midline and the detached musculature. This technique creates 
a large enough opening for subsequent digital palpation as well 
as for the introduction of the speculum-shaped muscle 
retractor. 


Figure 12-12 

The deep anatomy is palpated with a finger. Information is 
thus obtained on the position, course, and width of the arches, 
as well as the facets and the width of the interlaminar space. In 
accordance with the palpatory finding, a correction in the skin 
incision is now still possible as the muscle retractor should be 
introduced as vertically as possible to the direction of the 
interlaminar space. At the same time, the distance between the 
skin surface and the upper edge of the laminar arch is deter- 
mined using the index finger and thumb, so that the appropri- 
ate muscle retractor length can be selected. 


Figure 12-13 

The musculature is vigorously pulled laterally about 2 cm 
with the fluted introducer. The ligamentum flavum is cleared 
carefully of tissue residues. The yellow ligament should be. 
clearly exposed prior to incision as shown in Figure 12-14. 
The lower part of the upper hemilamina and the upper part of 
the lower hemilamina are made visible at the same time. 


Figure 12-14 

The appropriate muscle retractor is introduced via the fluted 
imioducei (modified surgical hook) as near vertically as possi- 
ble . li vertical introduction is not possible , a further separation 
of the tendinous insertions of the musculature must be carried 
out. A correction of the skin incision may be necessary (see 
Fig. 12-12). 

Note: If the fascial incision is too long, the firm hold of the 
retractor is no longer ensured. As a rule, the skin incision 
should be slightly longer than the fascial incision to en- 
sure retractor stability and avoid skin damage due to 
overstretching. 

The muscle retractor is introduced with closed leaves and 
with the handle in the longitudinal plane. With removal of the 
introducer, th^retractor is turned 90 degrees clockwise and 
opened so that the interlaminar space becomes visible. Care 
must be taken to expose the lower portion of the cranial 
hemilamina. If not, a correction in the skin incision may be 
necessary. 
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Figure 12-14 


Figure 12-15 

Schematic representation of the introduced muscle retractor 
in a horizontal section roughly at the level of the intervertebral 
space. The retractor is immediately.paraspinal. The width of 
the leaf corresponds roughly to the average length of half of the 
laminar arch. The arrow points to the ligamenturri flavum 
(dotted). 


Figure 12-16 

Appearance of the operative exposure before beginning 
flavectomy as seen by the surgeon. The photographs have been 
rotated 90 degrees to the right. The right corresponds to L4 and 
the left to L5. Medial is upward in these photographs. 

With the retractor leaves open, the hemilarriina of L4 is 
shown on the right along with the ligamentum flavum, in the 
middle and on the left. The L5 hemilamina is not exposed. 

Figure 12-17 

After opening the retractor, the ligamentum flavum 
becomes visible. Because muscle residuals restrict vision, 
they should be coagulated bipolarly and displaced laterally 
with a dissecting swab (see Fig. 12-19) or even removed. 

Experience over the past 12 years in roughly 4,000 opera- 
lions has shown thai it is more advantageous to cam 7 out this 
part of the procedure at an earlier stagie as shown in Figure 
12-12 prior to the introduction of the speculum retractor. 

Consequently the dissection of the tendinous muscle inser- 
tions on the upper lamina and pushing them aside is usually 
carried out prior to the insertion of the speculum retractor, thus 
obviatinp the need for a later readjustment or position change. 



ieure 12-15 
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Figure 12-18A 


Figures 12-18A, B 

In a normal case, the operation can be carried out with the 
speculum-like muscle retractor alone. However, when the 
incision must be lengthened over 4 cm due to inaccurate 
positioning of the skin incision, especially in adipose and very 
muscular patients, it is advantageous to employ a counter- 
retractor which holds back laterally the musculature which 
pushes to the middle due to excessive, abduction of the retrac- 
tor which otherwise impedes vision. The counter-retractor has 
a fixed arm that is employed medially to the muscle tspei - 
ulum) retractor above the wound as well as six interchangeable 
blades appropriate to the length of the retractor chosen to keep 
back the musculature. For the purpose of optimal introduction 
and firm sitting of the counter-retractor the muscle retractor 
has a V-shaped recess in both of its arms to take one arm of the 
counter-retractor (see Fig: 12-18C). This special design 
ensures unrestricted visualization along, with optimal lateral 
muscle retraction. This is especially true in cases of hyper- 
trophoid facets where a lateral 'expbsiirens'lrequired to 
decompress the root from bony entrapment (lateral recess 
stenosis). 


Figure 12-19 

This figure shows the procedure of cleaning connective 
tissue residues from the yellow ligament and pushing aside 



Figure 12-19 


laterally the transected and coagulated musculature by means 
of a dissecting swab. 

At this point, the < *macrosu^gica^ , part of the procedure 
using the naked eye normally ends. For the subsequent steps, a 
magnifying device, preferably the operative microscope, is 
recommended. 



. .;_©.. . ._ . 

0 Retractors, facilitate insertion of specula 

0 Specula for muscle retraction 

0 Coun1ef-retrac1or : with exchangeable blades. 

0 Nerve root retractors 

0 Scalpell handle and micro blades 

0 Muscle and ligament dissector 

0 Angled knives for dissection of scars and adhesions 

0 Micro Scissors for dissection of scars and adhesions, 
360° rotatable ~ 

0 Micro dissectors 

@ Exploration- and coagulation hooks, insulated 

0 Curettes for clearing of the interspace 

0 Rongeurs for soft tissue (disk) removal, 

2 different types, 3 shaft lengths, various widths of jaw 
from 2-6 mm in 1 mm increments. 

Figure 12-I8C 
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0 Microtron 60 Motor system for "hard disk pathology" 
(burring of hypertrophic facets, bone decompression) 
with hand pieces and burrs, resp. bone cutters 
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Figures 12-20A, B 

Opening the spinal canal: A cruciform (Fig. 12-20A) or a 
T-shaped arcuate incision (Fig. 12-20B) is made in the liga- 
mentum flavum with a small scalpel. The microscope is used 
with a 300- to 320-mm objective and 12.5 x eyepiece. The • 
fibers of the ligamentum flavum are carefully layerwise com- 
pletely divided, thereby avoiding injuries to the dura or the 
roots below. If this pan of the operation as well as the subse- 
quent punching of the ligamentum flavum is carried out with- 
out the aid of a microscope but with the naked eye, the fibers of 
the ligamentum flavum should not be completely divided with 
the scalpel but layerwise incised and then bluntly perforated. 


Figure 12-21A 
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Figure 12-21A 

Final perforatibrl of the ligamentum flavum is made with a 
blunt dissector in order to avoid injury to the dura and to the 
roots. 


Figure 12-21B 


Detachment of the dural sac from the ligamentum flavum in 
order to avoid injuries in subsequent punching (see Fig. 
12-22). 



Figure 12-22 


Figure 12-21C 


This figure shows the site of operation with cross-incision of 
the ligamentum flavum. The dura and epidural fat become 
visible at depth. 


Figure 12-22 

Fenestration with removal of the ligamentum flavum and 
lower portion of the cranial hemilamina (Fig. 12-23). 

In most cases, medial facetotomy by means of a punch or by 
using a diamond saw is necessary to sufficiently expose the 
nerve root prior to decompression. 

Note: In large centrolateral herniations, which displace the 
root markedly in the dorsal and lateral direction, it is advisable 
to earn' out the fenestration in the lateral region under micro- 
scopic control in order to avoid root injury. For fenestration, 
2- : 3-. 4- : and Smm punches arc used, the lauei with an 
enlarged traverse at 22 mm ior strongly developed arches. 


Figure 12-23 



Fipure 32-23 



Exposure after a large fenestration with partial resection of 
the upper hemilamina. The herniation is seen under the root. 


Figure 12-24 


The root is mobilized from the herniation with a bayonet- 
shaped microdissector (2- or 4-cm width). The nerve is then 
displaced medially and retraction is maintained by an appro- 
priate-size nerve root retractor. 



Figure 12-24 
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Figure 12-25A Figure 12-25B 



Figure 12-26B 


Figures 12-25A, B 

Typical operative situation witji the surgical microscope in 
place and the special instruments displayed in detail. The 
assistant has an unimpeded stereoscopic view and holds the 
nerve root retractor. The handle of the retractor is lightly 
supported with the hand. 

By supporting the retractor handle with a folded cloth, the 
assistant has one hand free; use of a self-holding root retractor 
(not shown) makes the assistant dispensable, so that the pro- 
cedure can become a one-person operation. Use of the new 
binocular swivel tube (not shown here; see Fig. 12-2C) 
enables the surgeon to maintain a comfortable head position 
under all circumstances without reduction of visibility. 

Figure 12-26A 

Schematic representation of the herniation. With a 6-, 8-, or 
10- mm- wide fluted root retractor, the root is displaced in the 
median direction. Advantages of this retractor are 

1 . large surface of application; therefore better distribution 
of surface pressure 

2. semicircular profile prevents the. root from being 
squeezed at the edges 

3 . the fluting creates more space in the median direction for 
ligament incision and clearance of the herniation and \ 
serves at the same time as a guide for the rongeur and 
curette 

4. the oblique-angled bent and rounded lip on the lower end 
of the root retractor (not visible) makes introduction 
between the root and longitudinal ligament easier, and is 
sure to prevent slipping- out of the root which otherwise 
might result in unnecessary damage to the root. It also 
permits a better view in the median direction. 

The contours of the adjacent edges of the vertebral bodies of. 
LA and L5 are indicated with a broken line. 



Figure 12-26C 


Figure 12-26B 



Operation site corresponding to Figure 12-26A. The picture 
is rotated to the right by 90 degrees (surgeon's perspective). 

Figure 12-26C 

This figure corresponds to' Figure 12-26B with a high 
magnification. 

1. prolapse 

2. root retractor 

3. root 


Figure 12-27 

Incision of the annulus fibrosus over the disc herniation with 
a special pointed scalpel. This procedure has proved effective 
to resect the posterior longitudinal ligament as completely as 
possible in the up and down direction of the intervertebral 
space and far enough toward the midline (one third to one half 
of the transverse disc space diameter), not merely via a slit 
incision. Easier handling of the instruments in clearing the 
herniation is thereby made possible. In addition, there is a 
better view into the intervertebral space. 

Figure 12-28A 

After the incision of the annulus and posterior-longitudinal 
ligament, the herniating tissue is removed with rongeurs of 
various sizes. Thereafter, the interspace is treated with straight 
and angled sharp curettes of different sizes. Care is taken not to 
injure the cartilaginous vertebral endplate^ 

Instruments especially designed lot the microsurgical tech- 
nique are used to clear the herniation. We use straight rongeurs 
as well as upward and downward rongeurs with different jaw 
width. The length of the instruments is such that collision with 
the objective of the microscope is avoided. The special feature 
of the fixation forceps, which is bent downward, is that, in 
contrast to usual instruments, it is not the median part of the 
jaw but the lateral- part that opens, and therefore the lateral 
parts of the disc space can be cleared more effectively. A 
5 . further advantage of the forceps during opening is that^ the 
fixed median jaw prevents medial displacement or compres- 
sion of the root and root retractor. 


Figure 12-28B 

Photograph of operation, magnified about eight times and 
showing the root, the root retractor, and the intervertebral disc 
material swelling forward through the longitudinal ligament. Figure J2-28B 
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Figure 12-28C 


Figure 12-29 


Figure 12-28C 

Typical positions of instruments for clearing the interver- 
tebral space. 


Figure 12-29 

Sequestrated fragments that have broken off beneath the 
ligament and migrated are searched for with blunt nerve 
hooks. The root canal is explored as well. Fragmented disc 
material can be loosened and removed with nerve hooks from 
under the posterior longitudinal ligament. 

It is possible to harvest vascularized epidural fat as a cover- 
ing for the dura and the root. The tissue will remain viable and 
serve \o minimize adhesion formation and make reoperation 
easier . 


Figure 12-30 

Wound appearance after removal of the muscle retractor. 
Since the insertions On the spinous processes were not com- 
pletely^evered, the musculature returns spontaneously to the 
midline. '"' ' < 


Figure 12-31 

This tendency of musculature suturing is further supported 
by suturing the paraspinally incised fascia. 
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Figure 12-30 



Figure 12-31 



Figure 12-32 


Figure 12-32 

Suture of the superficial fascial layer as well as of the 
subcutaneous tissue. All buried sutures are carried out with 
absorbable material (strength 3-0, 4-0). 

.• 

Figure 12-33 

Atraumatic subcuticular skin suture (strength 4-0) or skin 
staples (see Fig. 12-37). 


Figures 12-34A, B 

General and detailed view of a patieni 10 days after his 
microsurgical operation. 



Figure 12-33 


Figure 12-34A 



Figure 12-34B 
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Figure 12-35A " 



Figure 12-35B 



Figure 12-35C 



Figure 12-36 


Figures 12-35A through C 

A patient 3 months following surgery. 

Figure 12-36 

Thesame patient as in Figure 12-35 1 year after operation. 

The surgical scat is almost invisible. 

CONCLUSION 

The technique described above has been modified since its 
introduction in October 1975 at the University of Saarland 
Medical School Department of Neurosurgery. These modifi- 
cations have been presented in this chapter. 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

GIT' REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


